To identify the type of soils in subsoil profi le from the dilatometer (DMT) tests the diagram charts are commonly used. Marchetti (1980) , Marchetti and Crapps (1981) proposed the diagram chart based on the values of material index (I D ) and the dilatometer modulus (E D ). This chart is helpful for identifying both mineral (clay, silt and sand) and organic soils. The classifi cation to identify organic soils is not accurate enough. This paper proposes a new classifi cation chart for organic soil identifi cation. It was developed based on the comprehensive investigation of organic sediments performed in the Department of Geotechnical Engineering of Warsaw University of Life Sciences in years 1980-2012. 
INTRODUCTION
To date the mineral and organic soils present in the subsoil before the construction design the CPT or DMT tests are traditionally used. In case of the latter, the diagram charts developed by Marchetti (1980) and Marchetti and Crapps (1981) are applicable (Table 1, Figure 1 ). Marchetti (1980) proposed the classifi cation of soils based on the material index (I D ), obtained from DMT tests (Table 1) . According to this, the material index -I D < 0.10 indicates peat or sensitive clays without the distinct distinguishing between them. Figure 1 was developed based mainly on soil mineral tests. It shows the relationship between the material index (I D ) and the dilatometer modulus (E D ) -in the log-log scale. Unit weight of soils (cohesive soils and non-cohesive soils) and their states are also present here. Soils are classifi ed as organic if I D < 0.6 and E D < 1.2 MPa.
Diagram in
The fi rst parts of this paper contains the review of the methods proposed for identifi cation of soil from DMT tests results. Next, the analysis of results from the fi eld test studies in fi ve sites (Lechowicz 1996) : an experimental embankment (Antoniny site), embankment dams (Nielisz, Koszyce and Mielimąka) 
MATERIAL AND METHODS

Description of test sites
The paper presents the test results of organic subsoil obtaining from Antoniny, Koszyce and Mielimąka located in the valley of the River Noteć in Wielkopolska province and Nielisz sites located in the valley of the River Wieprz in Lublin province, where a laboratory and fi eld testing programme of the Department of Geotechnical Engineering WULS--SGGW has been carried out under and outside of the main dam embankment (Wolski et al. 1988 , 1989 , Lechowicz and Rabarijoely 1996 (Table 2) . Organic subsoils are preconsolidated with overconsolidated ratio OCR for peat 3-5, and for gyttja 1.5-2.5 (Wolski et al. 1988 , 1989 , Lechowicz and Rabarijoely 1996 . Site 2 -Koszyce test dam The test dam was located in the River Ruda valley. In the central part of the dam, a layer of soft organic subsoils was discovered. Such soils are quaternary deposits from the oxbow lake. The thickness of the layer in this region is generally higher than 10 m, locally even above 20 m. Under the organic soils the dense sand is located.
The upper organic subsoils in the test area consist of a 2.5 m thick peat layer on the top of a 10.5 m thick gyttja layer underlain by the sand layer. Values of the index properties tests of organic soils are in Table 2 . Based on them, the gyttja layer was divided into three layers, the fi rst one of thickness from 2.5 to 6.3 m, the second with thickness from 6.3 to 10.5 m and the third one below 10.5 m (Wolski et al. (Wolski et al. 1989 , Lechowicz and Rabarijoely 1996 , Lechowicz 1997a , 1997b , Lechowicz et al. 2012 1988, 1989, Lechowicz and Rabarijoely 1996). The static ground water level is present in the peat layer at the depth of 0.5 m below the surface. The preconsolidation pressure obtained from the oedometer tests is higher than the initial values of effective vertical stresses, showing that organic soils are overconsolidated with an overconsolidation ratio, OCR between 1.5 and 4 (Wolski et al. 1988 , 1989 , Lechowicz and Rabarijoely 1996 . Table 2 . Outside of the existing embankment under the downstream berm and the upstream slope the overconsolidated soft soils are located with an overconsolidation ratio, OCR, decreasing from 3 to 2 with depth (Lechowicz and Rabarijoely 1996). Site 4 -Płocka C8 -Metro station From the geological point of view, the studied area lays within the Warsaw Basin, composed of Upper Cretaceous deposits, developed as marls and marly high plasticity clays. The fi rst subsurface layer in the subsoil tested is formed by fi lls. They are located at the depth of approximately 4-6 m under the ground surface. They consist of sand and mud deposits of the Vistula Glaciation. These layers cover the continuous layer of gyttja and organic mud of Eemian Interglacial. The top of this layer has been observed from the depth of approximately from 6 to 16 m under the ground surface. Organic soils of Eemian Interglacial are overconsolidated with an overconsolidation ratio OCR varying from 2.5 to 3.5. The grain-size distribution of gyttja relates to silts, silty clays and more plastic silty clays, fi rm and stiff, with organic matter content from 10 to over 30% (locally even to 50%). Index properties of organic soils are in Table 2 Totani et al. 1998) . They are adjusted due to the inertia impact resistance of the membrane, which allows to determine the readings of pressures: p 0 , p 1 and p 2 (Fig. 2) .
The latter, together with the calculated value of the vertical effective stress component (σ' vo ) and the pore water pressure (u 0 ), are used to determine the following dilatometer indexes (Marchetti 1980, Lutenegger and Kabir 1988 
where: p 0 -the A-pressure reading, corrected for Z m , the ΔA membrane stiffness at 0.05-mm expansion, and the 0.05-mm expansion itself, to estimate the total soil stress acting normal to the membrane ----immediately before its expansion into the soil (0.00-mm expansion), p 1 -the B-pressure reading corrected for Z m and the ΔB membrane stiffness at 1.10-mm expansion to give the total soil stress acting normal to the membrane at 1.10-mm membrane expansion, p 2 -The C-pressure reading corrected for Z m and the ΔA membrane stiffness at 0.05-mm expansion and used to estimate pore-water pressure, σ' vo -vertical effective stress at the center of the membrane before the insertion of the DMT blade, u 0 -the pore-water pressure acting at the center of the membrane before the insertion of the DMT blade (often assumed as hydrostatic below the water table surface), Z m -the gage pressure deviation from zero when vented to atmospheric pressure (an offset used to correct pressure readings to the true gage pressure).
FIGURE 2. Marchetti dilatometer: a -fl at blade, 1 -electric wire, 2 -pneumatic tubing, 3 -steel membrane, b -test stages, 4 -pushing, 5 -contact stress, p 0 , 6 -expansion stress, p 1 , 7 -pressure p 2
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RESULTS
Dilatometer tests results
In Figure 3 the test results obtained for selected sites are presented. These tests results were considered in the new classifi cation system of organic soils presented in this paper.
Proposed classifi cation chart
The diagram chart developed in this paper is based on the diagram proposed by Marchetti and Crapps (1981) - Figure 4 . To recognize the organic subsoils in more detail manner than Marchetti and Crapps (1981) , Larsson (1989) , the proposed diagram shows the relationship between the second reading p 1 and soil type index -I SDMT (eq. 5). The I SDMT soil type index values can be calculated using the equation (5). Subsoils are classifi ed as organic when 0.40 < I SDMT ≤ ≤ 1.0 and 0.01 < p 1 ≤ 1.0 MPa (Table 3) . The new diagram contains three areas: 1 -clay/mud, 2 -peat, 3 -gyttja (Fig. 5) . Soil type index:
CONCLUSIONS
Considering the analysis presented in this paper the following main conclusions can be drawn. To date diagrams proposed for soil classifi cation using dilatometer tests results did not include suffi cient classifi cation of organic soils.
The classifi cation diagram proposed in this paper allows for specifying the type and the state of the organic soils more accurately than diagrams 
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